Melanoma cytotoxicity of buthionine sulfoximine (BSO) alone and in combination with 3,4-dihydroxybenzylamine and melphalan.
Buthionine sulfoximine (BSO), a specific inhibitor of glutathione synthesis, showed variable growth-inhibitory activity in different tumor cell lines with a high degree of inhibitory activity against melanoma-derived cell lines. A correlation between BSO growth-inhibitory effects and cellular glutathione peroxidase activity was observed. In contrast, no correlation was demonstrated between the response to BSO and cellular tyrosinase, gamma-glutamylcysteine synthetase, glutathione transferase, gamma-glutamyl transpeptidase, or glutathione reductase activities. BSO enhanced 3,4-dihydroxybenzylamine (3,4-DHBA) (fourfold) and melphalan (threefold) in vitro cytotoxic activity as determined by inhibition of DNA synthesis in human melanoma cells and this enhancement was dependent on the duration of exposure to drug. BSO demonstrated in vivo antitumor activity in B16 melanoma-bearing mice prolonging survival by 29% and in combination with 3,4-DHBA resulted in a slight (48% versus 38%) increase in life span as compared to 3,4-DHBA alone. The combination of BSO and melphalan, however, increased the life span of B16 melanoma-bearing mice by 170%, as compared to melphalan alone (80%). These studies demonstrate a unique in vivo antimelanoma activity of BSO.